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PROCEDURE FOR SETTING UP A CALL IN A WIRELESS LOCAL 
LOOP 

The present invent: ion relates co a procedure 
as defined in che prea-Ttible of claim 1, 
5 In a wireless local loop (WLL, Wireless Local 

Loop or RLL, Radio in Local Loop) , a terrnmal unin is 
connecced via a wireless Imk co an access node (AN) - 
The access node may consisc of multiplexers, crossbar 
swicches and various cransmittmg systems. The WLL 
10 system may be based e.g. on technology used m mobile 
telephone systems, such as the GSM/DCSISOO technology 
(GSM, Global Sysnem for Mobile Communications; DCS, 
Digital Cellular System) - GSM is a European digital 
mobile communication system standardised by ETSI, DCS- 
15 1300 is a mobile communication system standardised by 
ETSI, which IS based on nhe GSM specif icacion and aims 
at a more effective use of microcells and which works 
m uhe frequency range of 1800 MHz - 2^ -,,0^:1 z.si^ termi- 
nal unic and the access node chere is a base crans- 
20 ceiver stacion, through which call signals received 
from the terminal unit over a radio channel are trans- 
mitted vi^ Che access node co a public telephone net- 
work and vice versa- The access node can be connected 
CO the telephone exchange using e.g, a V5 . 2 protocol 
25 consistent wich the ETS 300 347-1 standard or a V5 , 1 
protocol consiscenc wich che ETS 300 324-1 scandaird- 
The access node functions as a converter between GSM 
signalling and V5 signalling. 

During call setup m a local loop, various 
3 0 checking f\inctions related to network security manage- 
ment are carried out. The checking functions are de- 
signed to prevent illicit access co the network for 
users who have no right to use it, and to prevent the 
use of e.g. a mobile station reported stolen- The 
35 checking operations defined by the GSM specifications, 
carried out during call setup, retard the call setup 
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process so chat che V5 signallq^ag time-outs are 
crxpped a.nd the call rnusr be discoanecced even chough 
1^ IS mosr likely to be successful- In a wxreless lo- 
cal loop, fast setup of an outgoing call xs particu- 
larly important . 

An operation retarding call setup is e.g, 
change of the subscriber identity code (TMSI realloca- 
tion) , which means chajiging the temporary subscriber 
identity code assigned for the subscriber by the visi- 
tor location register and allowing confidential sub- 
scriber identification e.g. during the call- Another 
check retarding call setup is the venfxcaiixon of che 
subscriber's access right, i-e. subscriber authentica- 
tion, which means checking the subscriber data of a 
15 mobile station and preventing illicit access to the 
network- a third check retarding call setup is the 
verification of che subscriber's equipment idencicy 
code (IMEI check) , To check the equipment identity 
code, ic is compared with a register of equipment 
2 0 identicy codes of mobile stations reported stolen 
and/or defective. IMEI is an mcernational mobile sta- 
tion equipment identity code, by means of which a mo- 
bile station can be unambiguously identified. 

Especially the time-outs in the PSTN protocol 

2 5 m the VS interface (standard ETS 300 324-1 1 13) 

cause problems m call setup in a wireless local loop 
system. For instance, m the case of a terminating 
call, Che time-out according co the VS PSTN protocol 
between the start message and the acknowledgement mes- 

3 0 sage (che telephone rings) is max. ^ seconds (standard 

ETS 300 324-1 13,5) , 

The object of the present invention is to 
eliminate che drawbacks described above, 

A specific object of the in^enrion is no p^re- 
senc a procedure chat can be used to accelerate call 
secup so that unnecessary tripping of time-outs and 
needless disconnection of calls are avoided and the 
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cime a^vailable for the signalling needed for the call 
senup Itself is increased. 

The procedure of che invention is character- 
ised by what is presented m claim 1. 
5 According to che invention, to accelerate 

call seLup, checking functions are performed during 
voice mode connection of the call instead of being 
performed during call setup. The invention provides 
che advantage that more time is made available for Lhe 
10 signalling needed for call sei:;up while possible trip- 
ping of uime-outs and unnecessary disconnection of the 

call are avoided. 

In an embodiment of the procedure, sub- 
scriber's terminal units are connected to an access 
15 node via a radio linlc consistent wich the GSM specifi- 
cation and checking functions are carried out, said 
funcrions comprising change of the subscriber identity 
code (TMSI reallocacion) , verif icacion of subscriber 
auchenticicy (authencicacion) and/or verif icacion of 
20 che subscriber's ecfuipmenc idenuicy code (IHEI check) - 
In an embodiment of the procedure, the change 
of the subscriber identity code is TMSI reallocation 
consistent with the GSM 0^,08 4,3,1- standard. 

In an embodiment of che procedure, the veri- 

2 5 fication of subscriber authenticity is an authentica- 

tion consistent with the GSM 04,08, 4.3-2 scandard, 

In an embodimenc of cha procedure, che veri- 
fication of the subscriber's equipment identity code 
is an IMEI check consistent wich che GSM 04.03. 4,3,3 

3 0 scandard- 

In an embodimenc of che procedure, che V5 in- 
terface IS a V5,2 interface consiscenc wich che ETS 
300 347-1 scandard- 

In an embodimenc of che procedure, the V5 in- 
3 5 cerface is a V5 , 1 interface consistent wich the ETS 
300 324-1 scandard. 
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The figure presencs a signalling diagram rep« 
resenting a call origxnated by a cerminal unic TU in a 
wireless local loop and sub scanci ally corresponding co 
a mobile-origmaced call MOC con^isLenc wich che GSM 
specif icacions , The syscem components xn the diagram 
are a base transceiver stanxon BTS. an access node AN, 
i-e. a node of an access network, and a local exchange 
LE- 

The accas3 node AN has three program segments 
called registers. These are an equipment identity reg- 
ister, an authentication register and, hierarchically 
above chese, a visitor location regi^cer. The eguip^ 
ment identity register contains the international mo- 
bile station equipment identity numbers CIMEI) . An 
equipment identity number may be placed on a wtiice, 
grey or black list, and in response to an IMEI check 
the equipment identity register returns the list col-- 
our of Che l>iEl concerned- The authencicarion register 
produces the triplets needed in authentication and 
20 contains the data required for authentication- The 
functions of tiae visitor location register include 
making the decision about carrying out the checks. 

In the GSM/DCS world, the following register 
terms are used; authentication centre AUC; AC, equip- 
25 ment identity register EIR and visitor location regis- 
ter VLR, In con:] unction with a wireless local loop, 
the visitor location register is designated WFR 
(wireless fixed register) , 

Call setup in a wireless local loop m the 
3 0 so-called non- transparent mode as presented m the 
figure is substancially identical wich call setup m a 
conventional GSM system. In a wireless local loop sys- 
t:em, the access node AN also comprises functions chat 
are included m che mobile swicching centre/visitor 
location register MSC/Vlr and home location regis ^ 
ter/authentication centre/ equipment identity register 
(H^R/AC/EIR) of an ordinary GSM system, in a wireless 
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local loop, the subscriber terminal units communicable 
winh the access node AN by r^dxo . The signalling be- 
tween the cejrminal unit and the access node AN is mes- 
sage baaed signalling consistent with the GSM specif i- 
5 cations (GSM/DCS) . The access node AN is connected to 
a wired network local exchange LE via a V5.2 interface 
consistent with the ETS 300 347-1 standard. 

When the subscriber picks up the receiver, 
the terminal unit generates a local dial tone. The 
10 subscriber has a predetermined period of time to dial 
the first digit. The dial tone goes out as soon as the 
fxrst digit has been di^He4. The item numbers below 
correspond to the numbering in the figure, 

1. Call setup IS started upon the lapse of a 
15 predetermined period of time after the last digit has 

been dialled- The terminal unit TU requests a call by 
sending a CHANNEL REQUEST message to the base trans- 
ceiver station BTS. 

2. The base transceiver station BTS transmits 
2 0 a CHANNEL_REQUIRED message to the access node AN. 

which starts a search to find a communication channel . 

3 . After a communication channel has been 
successfully allocated, the access node AN activates 
the channel by sending a CHANNEL ACTIVATION message to 

25 the base transceiver station BTS. 

4- The base transceiver station acknowledges 
activation by returning a CHANNEL ACTIVATION ACK mes- 
sage. The base transceiver station BTS starts trans- 
mission and reception on this channel using the power 
30 and timing data received m this message. 

5 , After the communication channel has been 
successfully activated, the access node AN sends an 
IMMEDIATE ASSIGNMENT COMMAND message to the base 
transceiver station BTS. 

This message contains an IMMEDIATE 
ASSIGNMENT message, which the base transceiver station 
3TS sends to the terminal unit TU. 
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Having received che IMMEDIATE ASSIGWlZ^dT 
message, th$ cermiiial unxc TU xs cimed co the speci- 
fied communicacion cha-imel and scares setcing up a 
signalling linJc over ttie networlc. The cerminal unic TU 
5 sends a. layer- 2 SABM message co the base transceiver 
scacion BTS via che communicacion channel. The SA-BM 
concams a layer- 3 service request message, 

8. The base transceiver scacion sends che 
service requesc of che cermxnal unit further co che 

10 access node AN m an ESTABLISH INDICATION message, 
which includes the subscriber's cemporary mobile suo- 
scriber idencicy (TMSI) code, 

9. The base transceiver staciou BTS acjcnowl- 
edges che SABM message by sending a UA frame co che 

15 cerroinal unit TU, 

10. The access node finds the stibscriber ' s L2 
address (using che TMSI and IMSI) and checjcs the scace 
of che corresponding V5 interface. If call setup is 
allowed, che access node AN sends an ESTABLISH message 

the local exchange LE- 

11. Ac che same time, che access node AN 
stares encrypcion by sending an ENCRYPTION COMMAND 
message co the base transceiver station BTS. The base 
transceiver scacion BTS analyses che command. If en- 
cryption IS needed, the base transceiver scacion BTS 
activates a demodulator for che deciphering of the en- 
cryption. 

12. If encryption is used, the, base trans- 
ceiver station BTS sends a CIPHERING MODE COMMAND mes- 
sage CO che cerminal unic TU. 

13. -14, The local exchange LE sends co che 
access node AN an ALLOCATION message, which concams 
che time slot used m che V5 , 2 interface. The access 
node AN acknowledges this by sending an ALLOCATION 

35 COPMLETE message co the local exchange le, 

IS- After receiving che CIPHERING mode 
COMMAND message, the terminal unic TU scares encrve- 
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tion deciphering and ciphering usxng aa available ci- 
phering key and returns co rhe base transceiver sta- 
tion BTS, in ciphered form, a CIPHERING MODE COMPLETE 
message or the next message it is zo send. CJpou re- 
S ceiving the CIPHERING MOPE MOMPLETE message {or any 
layer "2 trama correctly ciphered) , the base trans- 
ceiver 3taciorL BTS starts encryption and transfers the 
message transparently to the access node AN- 

16- When the local exchange LE is ready to 
10 receive a dialled number, it sends an ESTABLISH ACK 
message to the access node AN, A connection between 
th.e access node AN and the local exchange LB is set up 
and the speech path is connected through. 

17, The terminal unit TU starts call setup by 
15 a SETUP message, which contains e.g. the number of the 
called subscriber and the call type (voice/data) , The 
access node AN checks m the VLR/KLR database whether 
call setup IS allowed for the subscriber. If the right 
conditions are fulfilled, then the access node AN 
2 0 sends the DTMF (dual tone multi- frequency) numbers 
(together with the VS messages) to the local exchange 

IS. Having sent the numbers, the access node 
sends a CALL PROCEEDING message to the terminal unit 

2 5 TU, indicating that the call is under process ing. 

13.-22. The channel mode is changed from sig- 
nalling to voice via a "mode modify* procedure. First, 
the access node AN sends a MODE MODIFY message to the 
base transceiver station BTS to change the channel 

3 0 mode. Synchronisation by a transcoder begins- After 

^receiving a MODE HODIFY ACK message, the access node 
starts the channel mode change process and sends a 
CHANNEL MODE MODIFY message to rhe terminal unit TU. 
This command is transparent to the base transceiver 
35 station BTS. Having received the CHANNEL MODE MODIFY 
message, the terminal unit TU changes the channel mode 
from signalling to voice and sends ^n acknowledgement 
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CO Che access node AN wich a CHATTEL MODE MODIFY ACK 
message. This message, coo, is cransparenc co che base 
cransceiver scacion BTS . 

23.-24- The terminal unic TU is sen co voice 
S mode by sending a CONIjTECT message co ic. The cerminal 
unic TU acknowledges chxs by sending a CONNECT ACK 
message . The subscriber now hears che ring -back cone 
from che local exchange LE, 

25.-26. If che visicor locacion regiscer Vlr 
10 of che access node does not recognise che cemporary 
TMSI code, Chen nhe Incsrnacional mobile subscriber 

idenncy IMSI is raqusscsd by ^ IDENTIFIC^^TXON 
REQUEST message. In response, and IDENTIFICATION 
RESPONSE message is senc co che terminal unin TU. 

27, The access node AN scarts auchencicacion 
by sending an AUTHENTICATION REQUEST message co che 
terminal unic TU, 

2 9 The t^rxi-sl unic TU sends s calculated 
response m an AUTHENTICATION RESPONSE message to che 
20 access node AN, 

The invention xs noc restricted co the 
examples of ics embodimencs described above, but many 
variations are possible withm che scope of the inven- 
tive idea defined by the claims. 
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CLAIMS 

1. Procedure for se^co-ng up a call in a wire- 
less local loop, which b^sed on mobile communxca- 
cxon technology and in whxch Terminal units (TU) are 
5 connected Via a radio link to an access node (AN) and 
from the access node to a wired network local exchange 
(LE) via a standard V5 interface and m which checking 
functions consistent with a mobile communication 
specification are carried out, characterised 
10 in chat, to accelerate call setup, checking functions 
are carried out during voice mode connection of the 
call. 

2. Procedure as defined in claim 1, char- 
acterised in that subscriber terminal units (TU) 

15 are connected to the access node via a radio link con- 
sistent with the GSM specification: and that checking 
functions are carried out. said functions comprising 
change of the subscriber identity code (TMSI realloca- 
tion) , verification of the authenticity of the sub- 

20 scriber (authentication) and/or verification of the 
subscriber's equipment identity code (IMEI check) - 

3, Procedure as defined m claim 2, char- 
acterised m that the change of the subscriber 
identity code is a TMSI reallocation consistent with 

25 the GSM 04-08 4.3,1- standard- 

4- Procedure as defined m claim 2 or 3 , 
characterised m that the verification of 
subscriber authenticity is an authentication consis- 
tent with the GSM 04.08- 4.3.2 standard- 

3 0 5. Procedure as defined m any one of claims 

2 - characterised in that the verifica- 

tion of the subscriber's equipment identity code is an 
IMKI check consistent with the GSM 04 -OS. 4-3.3 stan- 
dard . 

35 5, Procedure as defined m any one of claims 

1 - 5, characterised in that the V5 inter- 
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face is a VS . 2 mcerface consiscenc uich che ETS 300 
347-1 stanciard- 

7. Procedure as defined m any one o£ claxms 
I - 5, characcerised in chat che V5 mcer- 
face is a V5 . 1 irxcerface consiscenc with che ETS 300 
324-1 scandaxd- 



ABSTRACT 



PROCEDURE FOR SETTING UP A CALL IN A 
WIRELESS LOCAL LOOP 



Procedure for setting up a call in a wireless local loop, which is based on mobile 
connmunication technology and in which terminal units (TU) are connected via a radio 
link to an access node (AN) and from the access node to a wired network local 
exchange (LE) via a standard V5 interface and in which checking functions consistent 
with a mobile communication specification are carried out. To accelerate call setup, 
checking functions are carried out during voice mode connection of the call. 
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States, listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States or PCT International application in 
the manner provided by the first paragraph of 35 U.S.C. §1 12, 1 acknowledge the duty to 
disclose to the U.S. Patent and Trademark Office all information known to me to be 
material to patentability as defined in 37 C.F.R.§1.56 which became available between 
the filing date of the prior application and the national or PCT International filing date of 
this application: 



Prior 


J.S. or International Applical 


tion(s) 


Serial Number 
PCT/FI98/00654 


Day/Month/Year Filed 
25 August 1998 


status {patented, pending, abandoned) 

Pending 


Serial Number 


Day/Month/Year Filed 


Status (patented, pending, abandoned) 


Serial Number 


Day/Month/Year Filed 


Status (patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like 
so made are punishable by fine or imprisonment, or both, under 18 U.S.C.§1001 and 
that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



Altera Reference No.: 602.314USW1 

Power of Attorney 

As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to 
prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith. 

Steven R. Funk Reg. No. 37,830 David W. Lynch Reg. No. 36,204 

Michael B. Lasky Reg. No. 29,555 Karen D. McDaniel Reg. No. 37,674 

lain A. Mclntyre Reg. No. 40,337 

I hereby authorize them or others whom they may appoint to act and rely on instructions 
from and communicate directly with the person/organization who/which first sends this 
case to them and by whom/which I hereby declare that I have consented after full 
disclosure to be represented unless/until I instruct Altera Law Group, LLC otherwise. 

Please direct all correspondence in this case to Altera Law Group, LLC at the address 
indicated below: 

Michael B. Lasky 
Altera Law Group, LLC 
10749 Bren Road East, Opus 2 
Minneapolis, MN 55343 



Full Name of Sole or First Inventor 


Family Name 

Rautiainen 


First Given Name 

Jaakko 


Second Given Name 


Residence and Citizenship 


City of Residence 

Oulu 


state or Country of Residence 

Finland 


Country of Citizenship 

Finland 


Post Office Address 


Street Address 

Tapiontie 5 A 5 


City 

FIN-90570 Oulu 


state & Zip Code or Country 

Finland 


Signature of Inventor 


Date 



